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LASER OUTPUT CIRCUIT FOR OPTICAL DISK RECORDING APPARATUS 

BACKGROUND OF THE INVENTION 

i) Field of the Invention 

5 The present invention relates to an opt ical di sk 

recording /repgQjluciiig appar atus constituted for recording of a 
signal on a disk using a laser emitted from an optical pickup 
and for reading of a signal recorded on the disk. 

ii) Description of Related Art 

M> Disk players having an optical pickup for reading signals 

2 recorded on a disk have become common items, and in recent 

fT years optical disk recording/reproducing apparatuses having a 

sj constitution providing them with, in addition to signal 

U* reproduction capability, a capability of recording a signal on 

|N5 a disk using laser light emitted from the optical pickup have 

q also become commercially available. 

Such optical disk recording/reproducing apparatuses use a 
laser to form a pit on a recording disk. However, in such 
devices, when laser output is not optimum, the formed pit will 
20 be too large or too small. Therefore, a trial writing region 
is disposed along the inner periphery of disks for use with - 
such optical disk recording/reproducing apparatuses. In such 
systems, a signal is first recorded in the trial writing 
region and then retrieved. The reproduced signal is analyzed, 
25 and this information is used to set the laser output for 

recording. Such a technique is disclosed in, for example, 
Japanese Patent Laid-Open No. Hei 6-7 6288. 
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For an operation for recording a signal into a disk, a 
linear speed is not a defined constant. A technique has been 
developed in which the recording operation can be performed at 
constant linear speeds such as four, six, eight, ten, and 
5 twelve times the defined linear speed. When the recording 
operation is performed at a constant linear speed, accurate 
rotation speed control operation by a spindle motor for 
rotating/driving the disk must be maintained. As a result, it 
is difficult to perform recording operations at higher linear 
ip speeds. 

T== As a technique for addressing this problem, a technique 

£1 has been developed in which the rotation speed control 

vj operation of the disk during the recording operation is 

s 

l_l performed at a constant angular speed rather than at a 

|r5 constant linear speed. However, because the linear speed of a 
q disk rotated at a constant angular speed varies widely between 

the inner and outer peripheries, a difficulty remains in that 
it is difficult to set the laser output suitable for the 
recording operation at each speed. 

20 

SUMMARY OF THE INVENTION 
An object of the present invention is to provide a laser 
output setting method solving the problems described above. 

According to the present invention, there is provided an 
25 optical disk recording apparatus for recording a signal on a 
disk rotating at a constant angular speed wherein a test 
signal is recorded onto a trial writing region on an inner 
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peripheral side and an outer peripheral region disposed in the 
outside, and the recorded test signals are read out and used 
for setting a laser output value. Appropriate laser output 
values can be set for recording a signal onto a disk rotated 
5 or driven at a constant angular speed. 

It is preferable to set a laser output value between the 
inner peripheral side and the outer peripheral side based on 
the laser output value set in the trial writing region 
disposed on the inner peripheral side and the laser output 
ftp value set in the outer peripheral region on the outer 

peripheral side. Thereby , the laser output value can be set 
Ur. to an optimum value at every position of the disk. 
Si According to one aspect of the present invention, a 

M= recording property of the disk is distinguished, and the laser 

*5 output value between the inner peripheral side and the outer 
p peripheral side is set based on the laser output value set in 
the trial writing region, the laser output value set in the 
outer peripheral region, and the distinguished recording 
property of the disk, so that the setting operation of an 
20 accurate laser output value can be performed in each recording 
position. 

Because a distinguishing operation of the recording 
property of the disk is performed by a recording/reproducing 
operation of the test signal in the trial writing region, it 
25 is possible to more accurately set laser output values. 
Additionally, in the present invention, the 
distinguishing operation of the recording property of the disk 
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may be performed using data recorded on the disk, enabling 
faster and yet more accurately setting of the laser output 
value. 

Moreover, in the present invention, the laser output 
5 value set in the trial writing region and the laser output 

value set in the outer peripheral region may be stored until 
the disk is changed. Therefore it is unnecessary to repeat 
the setting operation of the laser output each time the 
recording operation is interrupted. Convenience of the device 
tp is thereby enhanced. 

jE Furthermore, the laser output value set in the trial 

fl writing region and the laser output value set in the outer 
%j peripheral region may be deleted when a predetermined time 
i-s, elapses after the end of a recording operation. This measure 

|r5 can prevent the recording operation of the signal from being 
p performed in a non-optimum laser output value resulting from 
changes in the recording properties of the disk over time. 

BRIEF DESCRIPTION OF THE DRAWINGS 
20 FIG. 1 is a block circuit diagram for one embodiment of 

the present invention. 

FIG. 2 is an explanatory view of regions of a disk 
employed with the present invention. 

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

FIG. 1 is a block circuit diagram showing a preferred 
embodiment of an optical disk recording/reproducing apparatus 
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according to the present invention, and FIG. 2 is an 
explanatory view of each region of a disk as used with the 
present invention . 

First, each region illustrated in FIG. 2 will be 
5 described. In FIG. 2, a trial writing region A for recording 
a test signal and for reproducing the recorded test signal to 
set a laser output is disposed at the inner periphery of the 
disk. A buffer region B for recording information indicating 
a recording position during a recording operation of the 
|=p signal is disposed at the outer periphery of the disk. A 
jp read-in region C in which TOC data is recorded, a program 
Q region D in which the signal is recorded, and a read-out 
sj region E indicating an outermost periphery of a recording 
h=Br. region are disposed towards the outer periphery of the buffer 
f£S region B. 

p The respective regions of the disk are disposed as 

2 5 

described above. Constitution of the apparatus will next be 
described with reference to the block circuit diagram shown in 
FIG. 1. In FIG. 1, a turntable 1 on which is mounted a disk 3 

20 is rotated or driven by a motor 2. An optical pickup 4 

includes a laser element for irradiating the disk 3 with a 
light beam and an optical detector for receiving light 
reflected from a signal surface of the disk 3. The optical 
pickup 4 is configured such that it can be moved in a 

25 direction diametric to the disk 3 through a rotating operation 
of a pickup driving motor, not shown. 

A reference numeral 5 denotes an RF signal amplifier 
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circuit for amplifying an RF signal obtained from the optical 
detector incorporated in the optical pickup 4 and shaping a 
waveform. Numeral 6 denotes a pickup control circuit for 
performing a focusing control operation for focusing the light 
5 beam emitted from the optical pickup 4 on the signal surface 
of the disk 3 based on a signal obtained via the RF signal 
amplifier circuit 5; a tracking control operation for causing 
the light beam to follow a signal track of the signal surface; 
and a control operation of a track jump operation for moving 
jK) the light beam to an adjacent track or the like. 
£ A reference numeral 7 denotes a digital signal processing 

1^ circuit for performing digital signal processing of the signal 
sj output from the RF signal amplifier circuit 5, and a 

demodulation operation for each type of signal. Numeral 8 

a s 

|5 denotes a signal reproducing circuit to which a digital signal 

p obtained by processing the signal in the digital signal 

processing circuit 7 is input. When information recorded in 
the disk 3 is an audio signal, the signal reproducing circuit 
converts the digital signal to an analog signal, and outputs 

20 the analog signal to an amplifier. When the information is a 
data signal such as computer software, the digital signal is 
output to a computer apparatus. 

A reference numeral 9 denotes an operation switch 
including switches for respective operations, operated to 

25 switch the operation of the optical disk recording/reproducing 
apparatus. Numeral 10 denotes a system control circuit to 
which the signal demodulated by the digital signal processing 
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circuit 7 is input , and which performs various control 
operations in response to the operation of the operation 
switch 9. The system control circuit includes a memory 
circuit (not shown) for storing a laser output value or the 
5 like, as described below. Numeral 11 denotes a motor driving 
circuit whose operation is controlled by the system control 
circuit 10 and which has a function for rotating, driving, or 
controlling the motor 2 at a constant angular speed. 

Reference numeral 12 denotes a laser driving circuit for 
jH) driving the laser element incorporated in the optical pickup 4, 
]E and 13 denotes a laser output setting circuit whose operation 
jll is controlled by the system control circuit 10. The laser 
sa output setting circuit is constituted to control the laser 
jU driving circuit 12 and to thereby set laser output. Numeral 
|f£ 14 denotes a signal recording circuit to which a recording 
p signal is input and which controls laser emission operation of 

5 z 

the laser driving circuit 12 in response to the signal to 
record the signal into the disk 3. Numeral 15 denotes a 
signal level detection circuit to which the signal output from 

2 0 the RF signal amplifier circuit 5 is input, which detects a 
level of the signal, and the detection output of which is 
input to the system control circuit 10. 

In the circuit, when the disk 3 is inserted into a disk 
mounting facility of the optical disk recording/reproducing 

25 apparatus in order to perform a recording operation of the 
signal, a laser output setting operation is performed. The 
laser output setting operation is performed by a recording 
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operation of the test signal onto the trial writing region A 
disposed on the innermost peripheral side of the disk 3 and 
reproducing operation of the recorded test signal , and a 
recording operation of the test signal onto an outer 
5 peripheral region F disposed outside the read-out region E and 
reproducing operation of the recorded test signal. The 
operation is described in detail below. 

The laser output is set after the recording/reproducing 
operation of the test signal onto the trial writing region A 
N) and outer peripheral region F, and a recording operation of 
£ the signal onto the program region D of the disk is begun 
M= according to the set laser output. During the signal 
SJ recording operation , changes in the light reflected by the 
jj. disk 3 are monitored , and the value of the driving current 
jn5 supplied to the laser element from the laser driving circuit 
□ 12 is adjusted accordingly to' thereby the laser output so as 
to maintain an optimum output for recording. 

The optical disk recording/reproducing apparatus 
according to the present invention can be configured as 
20 described above. Next, a signal reproduction operation by the 
circuit configured as described above will be described. When 
an operation switch for reproduction disposed in the operation 
switch 9 is operated, a control operation for the reproducing 
operation by the system control circuit 10 is started. When 
25 the reproducing operation is performed, the driving current 
with the laser output for performing a reading operation of 
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incorporated in the optical pickup 4 from the laser driving 
circuit 12. 

When the control operation for the reproducing operation 
is started, a rotation control operation of the motor 2 is 
5 performed by the motor driving circuit 11. Moreover, focus 
and tracking control operations of the optical pickup 4 are 
started, as is the reading operation of the signal from the 
disk 3 by the optical pickup 4. The rotating operation of the 
disk 3 during the reproducing operation is performed at a 
|rp constant angular speed. 

ji The signal read by the optical pickup 4 is input to the 

digital signal processing circuit 7 through the RF signal 
SJ amplifier circuit 5, and the demodulation operation of the 

jU= signal is performed. This signal processing operation is 

jH5 performed in accordance with a linear speed at a reading 
q position of the signal. When the digital signal processing 

circuit 7 performs the signal processing and information data 
is extracted, the information data is subjected to signal 
processing such as error correction, and output to the signal 
20 reproducing circuit 8. 

Moreover, when the information data read from the disk 3 
is an audio signal, the signal reproducing circuit 8 converts 
the audio signal to an analog signal, and outputs the analog 
signal to an amplifier or the like. When the data is a data 
25 signal such as computer software code, the raw digital signal 
is output to a computer . 

The reproducing operation in the present embodiment is 
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performed as described above. A signal recording operation 
will next be described. When the disk 3 for recording the 
signal is inserted into the disk mounting portion of the 
optical disk recording/reproducing apparatus, the laser output 
value is set based on the results of the recording/reproducing 
operation of the test signal onto the trial writing region A 
and outer peripheral region F as described below. 

The recording operation of the signal input from the 
signal recording circuit 14 is started after the laser output 
jrP value has been set in consideration of the test signal 
£ reproduced from the test signal recorded onto the trial 

U: writing region A and outer peripheral region F. The recording 
Sj operation of the signal is performed with respect to the 
M: program region D disposed in the disk 3, but the disk 3 is 

jj> constituted to be rotated or driven at a the constant angular 
q speed. 

When the recording operation is performed, temperature of 
the optical pickup 4 changes. Therefore, the laser output and 
laser wavelength change, and a recording property with respect 

20 to the disk 3 changes. That is, although the setting of the 
laser output value is not changed, the shape formed pits 
changes, and the signal level of the read signal also changes. 
When the recording property with respect to the disk 3 changes, 
the light reflected by the disk surface changes. When this is 

25 detected, the laser output value set by the laser output 

setting circuit 13 is adjusted to compensate for the change. 
As a result, the recording operation of the signal onto the 
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disk 3 can be continued while an optimum laser output value is 
maintained. 

Moreover, when the recording operation of the signal is 
canceled by operating a recording stop switch disposed in the 
5 operation switch 9, the recording operation is completed by 
recording into the buffer region B and read-in region C 
position information data indicating the recording position of 
the signal. The position information data can be utilized to 
start the reproducing operation of a desired signal , or to 
grO perform a setting operation of a position for starting the 
]E next recording operation. 

lI The recording operation of the signal is performed as 

sj described above. A method of setting the laser output in the 

Li present invention will next be described. The laser output 

l§|5 setting operation is started when the recording disk is 
f=j provided to the disk mounting portion. The setting operation 

of the laser output is performed by changing the laser output 
in a continuous or stepwise manner, recording the test signal 
in the trial writing region A and outer peripheral region F, 
20 performing the reproducing operation of the recorded test 
signal, detecting an optimum test signal from among the 
reproduced test signals, and setting laser output 
corresponding to the detected optimum signal. 

The laser output setting operation for the trial writing 
25 region A and the outer peripheral region F is performed as 

described above. Moreover, the setting operation of the laser 
output is performed in a state in which the disk 3 is rotated, 
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driven, or controlled at a constant angular speed according to 
a rotation speed for actually performing the recording 
operation. 

The test signal is recorded in the trial writing region A 
of the disk 3 in a driven state at the rotation speed by 
changing the laser output in the continuous or stepwise manner. 
Moreover, the recorded signal is reproduced, and the test 
signal generated in an optimum state is detected from the 
reproduced test signals. Furthermore, the laser output value 
corresponding to the reproduced signal detected as an optimum 
signal is set as an optimum laser output value on the inner 
peripheral side. The laser output value set in this manner is 
stored in the memory circuit incorporated in the system 
control circuit 10 as the laser output value for the inner 

peripheral side. 

After completion of the setting operation of the laser 
output with respect to the inner peripheral side as the object, 
the optical pickup 4 is moved to the outer peripheral side, 
the test signal is recorded in the outer peripheral region F 
of the disk 3 by changing the laser output in a continuous or 
stepwise manner, the recorded signal is reproduced, and the 
test signal reproduced in the optimum state is detected from 




manner is stored in the memory circuit incorporated in the 
system control circuit 10 as the laser output value on the 
outer peripheral side. 

The laser output value set as the optimum value on the 
5 inner peripheral side and the laser output value set as the 
optimum value on the outer peripheral side are stored in the 
memory circuit incorporated in the system control circuit 10 
as described above. The laser output values in positions on 
the inner and outer peripheral sides on the disk 3 are set and 
jip stored in the memory circuit. Therefore, the laser output 
Jz value between the inner peripheral side and the outer 

§=§= peripheral side can be calculated based on the output values 

SJ stored in the memory circuit. Moreover, between the inner 

^ peripheral side and the outer peripheral side, the laser 

-ski 

fj|5 output value is calculated based upon a change property of the 
p laser output preset in accordance with the property of the 

disk 3. 

The laser output value is set as described above. 
Therefore, even when the recording operation is performed in 

20 the constant angular speed state of the rotation operation of 
the disk 3, that is, even when the linear speed is accelerated 
with a change of the recording position to the outer 
peripheral side from the inner peripheral side, the recording 
operation of the signal can be performed at a laser output 

25 value optimum for the speed at the recording position. 

The laser output value is set corresponding to each 
position of the program region D disposed in the disk 3, but 
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the detection operation of each position can be performed 
based on the position information data recorded by a wobble 
disposed in the disk 3. Moreover, when the position of the 
optical pickup 4 is mechanically detected, each position of 
5 the disk 3 is detected, and the laser output value can be set 
in accordance with the position. 

Once the laser output value of the inner peripheral side 
and the laser output value of the outer peripheral side are 
set, a laser output value suitable for each position of the 
jjtp program region D can be determined based on these values. The 
4= laser output value in the program region D can be linearly 

1=^ interpolated between the inner laser output value and the 
SJ outer laser output value and determined. However, a more 

y* appropriate laser output value can be obtained when the laser 

fi35 output value in the program region D is determined according 
B to a calculation equation preset in consideration of the 

recording properties of the disk. 

Furthermore, disk recording properties differs from disk 
to disk. In the present invention, the recording property 
2 0 indicates a relation of the signal level of the read data to 
the laser output value, and also includes the change to the 
outer peripheral side from the inner peripheral side. Here, 
the test data is stored while the laser output value is 
changed in a predetermined range as described above. Moreover, 
25 when the laser output value is different, the formed pit shape 
differs, and the read signal level differs. Therefore, the 
recording properties of a particular disk, being the 
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relationship between the laser output value and the read 
signal level (pit shape), can be known based on the signal 
level of the test data. When the recording property is 
considered, a more appropriate specific laser output value can 
5 be set. 

Furthermore, the recording properties of disks are 
influenced by their manufacturing process. In disks produced 
by some manufacturers information to identify the manufacturer, 
disk type, recording properties, or the like is stored on the 
CEO disk. When such disks are used, and the laser output value 
4= can preferably be set based on recording property and other 

M= information read from the disk. 

SI The setting operation of the laser output is performed as 

|=§= described above. However, when a new disk 3 is inserted, an 

ffi5 operation for deleting the data indicating the laser output 
p value stored in the memory circuit is performed. That is, the 

data is normally stored until the disk is changed. Therefore, 
it is advantageously unnecessary to repeat the laser output 
setting operation for a disk when recording operation is 
20 resumed after interruption. 

However, even when the same disk is used, the recording 
properties of the disk may change but when the recording 
operation is not performed for a long time. Therefore, the 
deleting operation of the laser output value stored in the 
25 memory circuit may be performed after the elapse of a 

predetermined time after the end of the recording operation. 
When a deleting operation is performed in this manner, a 
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message indicating that the setting operation of the laser 
output must be performed before restart of the next recording 
operation may be preferably displayed. 



